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ABSTRACT 
Freight transportation, through highway, rail, water and air, is critical to the 
Nation’s economy. In 2002, $11,082,859 million worth of goods and services were 
transported throughout the nation. The volume of freight in the United States is 
expected to increase 70 percent by 2020. Therefore, there is a need for a reliable freight 
transportation system. 
The primary objective of this research was to create a freight analysis framework 
for the greater Kansas City Area so that the Kansas Department of Transportation will 
be able to properly plan for future increases in freight traffic, identify current issues and 
future trends regarding freight transportation in Kansas, and ensure that the 
transportation infrastructure throughout the state can meet future freight transportation 
methods.  
The objective was accomplished through a four-step approach. The first, a 
literature review, found common practices used to transport freight in and out of the 
state. Second, the research team collected data on the major commodities, industries, 
corridors, origins and destinations of the freight transportation industry in Kansas. The 
team also collected data on the weight and value of the shipments and the quantity by 
each mode (highway, rail, water, air). Third, the research team analyzed the data and 
developed the Kansas Freight Analysis Framework (KFAF), a commodity-destination 
database that estimates tonnage and value of goods shipped by type of commodity and 
mode of transportation. It also found the number of trucks passing through the Kansas 
City Metropolitan Area’s highways. Finally, the team developed recommendations to 
KDOT for implementation of this framework. 
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The research results demonstrate that there is a need to research the accuracy 
of the data and if there is a more accurate data source for the Kansas City Metropolitan 
Area. There is a need to apply more specific assumptions to the types of trucks used. 
For this study, 18 wheelers were assumed to ship all commodities. However, in reality a 
combination of trucks were used to ship commodities in and out of Kansas City. The 
through truck calculations could be improved with a more accurate way of choosing in 
and out locations. There is a need to consider the future intermodal facilities and the 
new manufacturing warehouses in the projections and forecasts of truck numbers and 
commodity shipments. MODOT and KDOT need to work together to create a 
transportation plan for the Kansas City Metropolitan Area. There is a need to study the 
effects of the new light rail plan on future transportation issues. There is also a need to 
study the effects of the through truck traffic on the Kansas City highways, such as 
highway capacity and road conditions. 
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CHAPTER ONE – EXECUTIVE SUMMARY 
1.1 Introduction 
Freight transportation is the backbone of the United State’s economy and is 
critical for the daily operations of every business in the United States. Therefore, it is 
vital that there be a reliable freight transportation system. In order for decision makers to 
identify problem areas in freight transportation, the Federal Highway Administration 
(FHWA) created the Freight Analysis Framework (FAF). FAF is a database of major 
metropolitan areas and county-to-county freight flows over the national highway, 
railroad, water, pipeline, and air freight networks. However, the major constraint of the 
FAF is that it only concentrates on the major metropolitan areas of the U.S. and ignores 
smaller areas such as Kansas City, Wichita and Topeka, KS. This research report 
explains the methodology, data collection, and development of the Kansas Freight 
Analysis Framework (KFAF). 
1.2 Research Objectives and Scope 
The objective of this research is to develop a KFAF for the Kansas City 
Metropolitan order to identify major freight corridors and connectors, and collect data 
that will be important in creating a long-range freight transportation plan. The scope 
includes the nine-county metropolitan area of Kansas City. These counties are Cass, 
Clay, Jackson, Platte, and Ray in Missouri and Johnson, Leavenworth, Miami, and 
Wyandotte in Kansas.  
1.3 Research Methodology 
The methodology consists of a literature review on common practices used to 
transport freight. Then data was collected from the 2002 and 2007 Freight Analysis 
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Framework, as well as from the Kansas Department of Transportation (KDOT) and 
Missouri Department of Transportation (MODOT). Data collected includes freight 
shipments in weight and value by origin/destination, destination/origin, commodities, as 
well as by each mode (highway, rail, water, air, pipeline, intermodal). A summary of the 
data is shown in Table 1.1. 
 Tons (thousands) Value (millions $) 
 2002 2007 2002 2007 
Metropolitan Total 326,321 324,908 235,617 259,606 
By Mode     
Truck 231,072 255,102 167,572 184,683 
Truck & Rail 324 316 1,333 1,327 
Air & Truck 29 43 1,207 1,697 
Rail 34,446 38,959 26,425 27,118 
Water 559 568 20 22 
Other Intermodal 632 652 17,582 15,493 
Pipeline & Unknown 59,260 29,267 21,479 29,267 
 
After the data collection, the data was analyzed to create the KFAF. Lastly, 
conclusions and recommendations were given to help KDOT in implementing the 
framework. 
1.4 Kansas Freight Analysis Framework Development 
1.4.1 Structure 
The KFAF was developed as an online database. It can be used to estimate 
tonnage and value of goods shipped by type of commodity and mode of transportation. 
There are 43 commodities ranging from live animals/ fish to furniture and even 
electronics. The modes include truck, truck & rail, air & truck, rail, water, other 
intermodal, and pipeline & unknown. The KFAF can also show the through traffic in the 
Kansas City Metropolitan Area. 





To develop the KFAF, a few assumptions were made. When converting 
commodity tonnage to trucks, it is assumed that every truck is a Class 5 truck according 
to the FHWA Vehicle Groups. Class 5 includes Truck/Tractor Trailers with 5-axles. By 
using the payload by commodity, it is assumed the payloads are the same across all 
states. 
When allocating trucks to the highways to determine through traffic, the 
assumption is that only the major highways are used from each direction. This is 
because the major highways are most likely faster than the smaller one-lane highways 
with lower speed limits. The following modes were classified as trucks for the KFAF: 
Truck, Truck and Rail, and Air and Truck. The 2007 FAF data was used to calculate the 
conversion of commodity tonnage to trucks and the through traffic for the KFAF. 
1.4.3 Conversion of Commodity Tonnage to Trucks 
The number of trucks was computed by converting the number of tons of freight 
into pounds and dividing it by the Class 5 average payload of each commodity from the 
FHWA Vehicle Class VIUS. The definition of Trucks used for conversion included the 
modes Truck, Air & Truck, Truck & Rail, all from the 2007 FAF data. An example of the 









# of Tons X 1000 tons X 2000lbs/1 ton  = Number of Trucks 
commodity payload 
 
Example for Live Animals and Fish 
 
3 X 1000 x 2000/1 = 144 trucks 
41,627 
 
The total number of trucks with a destination of Kansas City metropolitan area 
was 5,648,558 in 2007. While, the total number of trucks with an origin of Kansas City 
metropolitan area was slightly higher with 5,697,096 trucks in 2007. 
1.4.4 Allocation of Trucks to Highways 
Trucks were allocated to the major Kansas City highways including I-70, I-35, I-
29 and 71 based on the direction the trucks are going to and from Kansas City. Some of 
the states were split between two directions; therefore, half of the trucks were used for 
each direction. The highway distributions to Kansas City from the North, South, East 
and West are shown in Tables 1.2-1.5. The distributions from Kansas City are shown in 









Figure 1.1: Formula for Converting Commodity Tonnage to Trucks 
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Highway Distributions To Kansas City From The North Using I-29 & I-35 South 





























Table 1.2: Highway Distributions To Kansas City Metropolitan Area from the North 
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Highway Distributions To Kansas City From The East Using I-70 West 
Locations Number of Trucks 
Alabama 13,019 
Connecticut 953 
District of Columbia 47 
Delaware 876 
Florida 6,597 








Mississippi ½ 3,470 
Missouri 2,159,633 
North Carolina 11,048 
New Hampshire 1,665 
New Jersey 5,906 
New York 29,245 
Ohio 52,418 
Pennsylvania 19,674 
Rhode Island 2,650 
South Carolina 6,872 
Tennessee 20,108 
Virginia 5,420 
Vermont  852 
West Virginia 548 










Table 1.3: Highway Distributions To Kansas City Metropolitan Area from the East 
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Highway Distributions To Kansas City From The South Using I-35 and 71 North













Highway Distributions To Kansas City From The West Using I-70 East 




















Table 1.4: Highway Distributions To Kansas City Metropolitan Area from the South 
Table 1.5: Highway Distributions To Kansas City Metropolitan Area from the West 
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Highway Distributions From Kansas City To The North Using I-29 & I-35 North 































Table 1.6: Highway Distributions From Kansas City Metropolitan Area to the North 
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Highway Distributions From Kansas City to the East Using I-70 East 





































Table 1.7: Highway Distributions From Kansas City Metropolitan Area to the East 
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Highway Distributions From Kansas City to the South Using I-35 and 71 South 
Locations Number of Trucks
Arizona 8,205
Arkansas 147,328
Kansas ½  1,121,290
Louisiana 14,821
Mexico 8,657







Highway Distributions From Kansas City to the West using I-70 West 




Idaho ½  821
Kansas ½. 1,121,290
Oregon ½  1,510
Utah 13,466
Nevada 1,953
Washington ½  1,314
Wyoming ½  2,324
Asia and Europe ½  6,547
Total 1,217,543
 
Table 1.8: Highway Distributions From Kansas City Metropolitan Area to the South 
Table 1.9: Highway Distributions From Kansas City Metropolitan Area to the West 
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The total number of trucks allocated from each direction is summarized in Tables 
1.10 and 1.11. 
Highway Distributions From Kansas City 
From Kansas City to the East using I-70 East 2,627,088
From Kansas City to the North Using I-29 & I-35 North 299,666
From Kansas City to the South Using I-35 & 71 South 1,548,009
From Kansas City to the West Using I-70 West 1,217,545
 
 
Highway Distributions to Kansas City 
To Kansas City From the East Using I-70 West 2,553,836
To Kansas City From the North Using I-29 & I-35 South 266,462
To Kansas City From the South Using I-35 & 71 North 1,503,259
To Kansas City From the West Using I-70 East 1,324,425
 
1.4.5 Through Trucks 
The through traffic is calculated by adding the number of trucks into Kansas City 
and the number of trucks out of Kansas City then subtracting this number from the truck 
counts given by KDOT and MODOT. The total through traffic is found to be 23,158,050 
trucks. Table 1.12 shows the calculated through traffic per year along with the highway 
distributions of trucks to and from Kansas City Metropolitan Area. 
 
Table 1.10: Highway Distributions From Kansas City Metropolitan Area 
Table 1.11: Highway Distributions To Kansas City Metropolitan Area 
Table 1.12: Kansas City Metropolitan Area Through Traffic Per Year 
Intersection Trucks From LDOT/ MODOT 




 A B C 
I-70E Before K-7 (West of KCK) 10,475,500 2,541,971 7,933,529 
I-35N at Miami County Line 12,373,865 3,051,268 9,322,597 
I-29S at Platte County Line & I-35S at 
Clay County Line (North of KC) 6,440,425 566,128 5,874,297 
I-70W at Jackson County & Lafayette 
County Border (East of KC) 5,208,550 1,180,924 27,626 
    




Two projections/ forecasts methods were developed. One method allows a user 
to enter a percentage increase and another utilizes the 2002 and 2007 FAF data. In the 
first method, the KFAF user is able to enter a percent increase or decrease for all 
commodities or select different percentages for up to four commodities. Then, 
commodity, mode, or truck traffic views are shown in a single table. In the second 
method, the 2002 and 2007 FAF data is used to find an average increase for one year. 
Then the years 2011, 2013 and 2018 are forecasted. 
1.5 Conclusions and Recommendations 
The purpose of this section is to state the conclusions and recommendations that 
the researchers have determined based on the literature review, data collection, and 
KFAF Development.  
1.5.1 Conclusions 
Based on the results of this project, the following conclusions are made: 
1. In 2007, the top 5 commodities shipped to the Kansas City Metropolitan Area by 
weight include cereal grains, gravel, nonmetal mineral products, waste/scrap and 
unknown goods. 
2. In 2007, the top 5 commodities shipped from the Kansas City Metropolitan Area 
by weight include cereal grains, gravel, nonmetal mineral products, waste/scrap 
and other agricultural products. 
3. In 2007, the top 5 commodities shipped to the Kansas City Metropolitan Area by 




4. In 2007, the top 5 commodities shipped from the Kansas City Metropolitan Area 
by value include machinery, mixed freight, motorized vehicles, pharmaceuticals, 
and textiles/leather. 
5. The KFAF is a web-accessible, commodity-destination database that allows 
registered users to quickly view collected data from past years along with 
estimations of future shipments to and from the greater Kansas City Metropolitan 
Area. Currently, it contains data from the 2002 and 2007 versions of the Freight 
Analysis Framework, which can be found online at 
http://ops.fhwa.dot.gov/freight/freight_analysis/faf/index.htm. 
6. The KFAF can be used by KDOT planners when making decisions for 
maintaining an adequate infrastructure in Kansas. 
7. The framework of the KFAF can be used to develop a freight analysis model for 
other cities in the State of Kansas once reliable data becomes available. 
1.5.2 Recommendations 
The results of this research also lead the researchers to certain 
recommendations in order to improve the KFAF. Based on the results of this research 
project, the following recommendations are made:  
1. There is a need to improve the accuracy of the data and determine if a more 
accurate data source could be developed for the Kansas City Area. 
2. There is a need to apply more specific assumptions to the types of trucks used. 
18 wheelers were assumed to ship all commodities in this study. However, in 




3. The through truck calculations could be improved with a more accurate way of 
choosing in and out locations. 
4. There is a need to consider the future intermodal facilities and the new 
manufacturing warehouses in the projections and forecasts of truck numbers and 
commodity shipments. 
5. MODOT and KDOT need to work together to provide a transportation plan for the 
Kansas City Metropolitan Area. 
6. There is a need to study the effects of the new light rail plan on future 
transportation issues. 
7. There is a need to study the impact of the through truck traffic on the Kansas City 




CHAPTER TWO – INTRODUCTION 
2.1 Problem Statement 
Freight transportation is the backbone of the United State’s economy and is 
critical for the daily operations of every business in the United States. In 2002, 
$11,082,859 million worth of goods and services were transported throughout the 
nation. The volume of freight in the United States is expected to increase 70 percent by 
2020 (Johnson and Sedor, 56). According to Daniel Murray, director of research for the 
American Transportation Research Institute, “the ability to plan trips, deliveries, and 
transactions down to hours and minutes – rather than days and weeks” is the key to 
succeeding in the freight industry. “This makes reliability one of the single most 
important performance measures from a private sector perspective.”  
Therefore, it is vital that there be a reliable freight transportation system. In order 
for decision makers to identify problem areas in freight transportation, the Federal 
Highway Administration (FHWA) created the Freight Analysis Framework (FAF). FAF is 
a database of major metropolitan areas and county-to-county freight flows over the 
national highway, railroad, water, pipeline, and air freight networks. However, the major 
constraint of the FAF is that it only concentrates on the major metropolitan areas of the 
U.S. and ignores smaller, areas such as Kansas City, Wichita and Topeka, KS.  
2.2 Research Objectives and Scope 
The objective of this research is to develop a Kansas Freight Analysis 
Framework (KFAF) for metropolitan areas in Kansas in order to identify major freight 
corridors and connectors, and collect data that will be important in creating a long-range 
freight transportation plan for metropolitan areas in Kansas. The scope includes the 
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nine-county metropolitan area of Kansas City. These counties are Cass, Clay, Jackson, 
Platte, and Ray in Missouri and Johnson, Leavenworth, Miami, and Wyandotte in 
Kansas. 
2.3 Research Methodology 
The research methodology is a four-step approach. The first, a literature review 
found common practices used to transport freight in and out of the state. Second, the 
research team collected data on the major commodities, industries, corridors, origins 
and destinations of the freight transportation industry in Kansas. The team also 
collected data on the weight and value of the shipments and the quantity by each mode 
(highway, rail, water, air, pipeline). Third, the research team analyzed the data and 
developed the Kansas Freight Analysis Framework (KFAF), a commodity-destination 
database that estimates tonnage and value of goods shipped by type of commodity and 
mode of transportation. Finally, the team determined if the framework reasonably 
represented the flow of freight transportation in Kansas and developed 
recommendations to KDOT for implementation of this framework. 
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CHAPTER 3 – LITERATURE REVIEW 
3.1  History of Freight Transportation 
The United States transportation system is important to the health of the 
economy. The system provides people and businesses access to goods, materials, 
services, markets, jobs, recreation and other people. Transportation makes up 11 
percent of the Nation’s gross domestic product, approximately $950 billion, and 
accounts for 19 percent of spending by America’s average household (National Atlas, 
2007). See Figure 3.1. The American transportation system carries 3.7 trillion ton miles 
of domestic freight and 4.7 trillion passenger miles of travel (National Atlas, 2007).  
 
Source: U.S. Department of Transportation, Bureau of Transportation Statistics, 
Pocket Guide to Transportation, February 2002 
 
Freight transportation also provides jobs to millions of people, which contributes 
to the economic growth. Transportation related industries, such as vehicle 
manufacturing, parts suppliers and for-hire services, employed more than 10 million 
people in 2000 (Sedor et al, 2002). Seventy percent of the transportation workers were 
truck drivers (USDOT BTS 2002b). 
Figure 3.1: Transportation’s Importance to the Gross Domestic Product: 2000 
18 
 
3.2  Problems in Today’s Freight Transportation 
According to America’s Freight Challenge, America’s new barrier to trade is the 
tariff of congestion in the 21st Century. “This congestion increases travel times, it 
disrupts tightly planned supply chains, and it raises the costs of doing business with 
America and in America. The effect of rising congestion is like a tax- only it escalates 
every year without a vote of the people. The congestion tax can be repealed only if the 
United States adopts a new vision and new strategy for a global, 21st Century American 
transportation system.” 
The cause of the congestion crisis is stemmed from the aging transportation 
modes or network that serves the United States. There are three types of modes of 
transportation based on the environment. These include water, land, and air (Rodrique 
et al, 2006). Water transportation consists of maritime transportation, land consists of 
highway, railroad and pipeline, and air consists of aviation. Currently, highway is the 
most highly used mode of freight transportation followed by railroad.  
“The Bureau of Labor Statistics reports that productivity for the intercity trucking, 
railroad, air transport, and petroleum pipeline industries has improved over the last 20 
years” (Sedor et al, 2002). However, the railroad industry followed by the pipeline 
industry made the most productivity improvements.  
America’s water ports receive a large amount of foreign trade which is 
overpowering their capacity. Foreign trade will likely double nationally and triple at major 
ports within the next 20 years (AASHTO, 2007). The water ports and inland ports 
struggle to handle the current freight volumes, as well as, future volumes. 
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United State’s Highway System consists of four million miles of streets and roads 
and 600,000 bridges (National Atlas, 2007). The interstate system “accounts for only 1 
percent of all highway mileage but carries 25 percent of the total vehicle miles of travel 
(National Atlas, 2007). The highway system was originally planned in the 1950s for 
traffic of the 1980s. Today, highways have a lot of congestion which leads to loss in 
productivity and costs with cargo delays. Also “overcrowded highways act as an 
‘inefficiency tax,’ seriously constraining economic growth” (AAR, 2007c) by 
approximately $100 billion per year (Lowe, 1994).  
America’s Railroad Network was planned in the 19th Century during the industrial 
era, playing a vital role in the development of North America (Rodrigue et al, 2006). 
Railroads offered improved travel time and reliable schedules for the movement of 
freight. Today, freight railroads continue to be an important element in the United States 
economy. They move over 40 percent of the nation’s freight (in ton-miles) and connect 
businesses and markets all over the world (AAR, 2007b). The United States operates 
over 120,000 miles of railroad tracks as of 2006 (AAR, 2007a), however, 90 percent of 
U.S. freight railroads are privately owned and operated (AAR, 2007b). Through wages, 
taxes, purchases and benefits, railroads contribute billions of dollars each year to the 
economy. More railroads will be needed in the coming years to meet the needs of the 
nation’s transportation system, including the booming ports, intermodal and logistics 
sites, and the manufacturing and agricultural industries. 
America’s Air Transportation began with Wright Brothers flying the Kitty Hawk in 
1903. Not until 1914 was there the first scheduled flight from Tampa to St. Petersburg, 
Florida. Commercial air transportation began with airmail in America (Bilstein, 1983 in 
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Rodrigue et al, 2006). “There are over 19,000 airports in the United States, with 
approximately 540 serving commercial operations, and over 5,000 coastal, Great Lakes 
and inland waterway facilities moving cargo” (Sedor et al, 2002). Anchorage, Alaska is a 
main freighter hub for routes between Europe and Asia. Some airlines carry both cargo 
and passengers such as Northwest Airlines. FedEx is the top freight airline and the 
world’s second most profitable airline behind Singapore Airlines with almost $5,000 
million during 1994 and 2004 (Rodrigue et al, 2006).  
Another serious problem is the importance of improving connections between 
modes. Most trade requires the use of two modes, also known as intermodal, whether it 
be from truck to rail, water to truck, air to truck, etc. The connections for today’s trades 
are inadequate in keeping up with such a fast paced, time-driven society. This 
congested network is keeping the United States from competing with international 
traders. The value of foreign trade is important to the United States economy and the 
GDP is expected to increase from 13 to 25 percent from 1990 to 2020 (AASHTO, 2007).  
To face the unending crisis, the United States must improve the transportation 
system and create a new vision allowing the U.S to compete with the global economy. 
Therefore, the Freight Analysis Framework is the first step towards this goal. 
3.3  Federal Freight Analysis Framework 
The Freight Analysis Framework project began in 1999 by the Federal Highway 
Administration (FHWA) Office of Freight Management and Operations. It was intended 
to be used as an analytical tool for the internal FHWA. Freight Office staff and private-
sector consultants worked together to create the FAF over a four year span. The FAF 
development cost approximately $5 million, including the private consultants’ services in 
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developing freight flow maps, analytical methods, FAF data sets as well as the 
purchase of forecasts and data.   
The project is the first comprehensive database of transportation flows on the 
Nation’s infrastructure. The FAF examines four main transportation modes, including 
highway, railroad, water, and air. Using these modes, a comprehensive database was 
developed. 
More specifically, “the Freight Analysis Framework integrates data from a variety 
of sources to estimate commodity flows and related freight transportation activity among 
states, regions, and major international gateways. The original version, FAF1, provides 
estimates for 1998 and forecasts for 2010 and 2020. The new version, FAF2, provides 
estimates for 2002 and the most recent year plus forecasts through 2035” (FHWA, 
2007). Also, during this study the 2007 data was published. 
In other words, the FAF does two things: 
1. Estimates tonnage and dollar amount commodities from one place to 
another. 
2. Helps to answer the number of trucks carrying those goods and 
determines congestion level on highways. 
“Although, the FAF was originally envisioned as an analytical tool for internal 
Federal Highway Administration use, presentations by members of the FAF team 
stimulated outside interest, and use of the FAF has spread beyond the agency. In 
October 2002, a press release from the Secretary of Transportation announced the 
release of the FAF, stating that ‘by using this tool, state and local government and the 
private sector can determine which transportation corridors are or will become heavily 
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congested in the future and better plan solutions to help alleviate these bottlenecks in 
the intermodal transportation network.’ As part of the FAF outreach effort, the Freight 
Office mailed 1,300 FAF CDs to mid-level managers and planners interested in freight 
issues” (Meyburg, 2004). 
According to the Freight Analysis Framework: Issues and Plans, the basic 
information in FAF is “essential for understanding key trends and issues such as: 
• growth in freight transportation activity throughout the United States, and the 
pressures created by that growth on the Nation's transportation systems;  
• patterns of merchandise trade with domestic and international partners and the 
economic growth potential associated with that trade;  
• volumes of traffic passing through a location between distant origins and 
destinations, indicating the effects of external traffic on local transportation facilities 
and the importance of local facilities to distant places;  
• markets served by different modes of transportation and intermodal 
combinations;  
• locations exposed to risks of hazardous materials incidents and other safety 
aspects of freight transportation;  
• energy use and environmental consequences of freight transportation;  
• efficiency and productivity of logistical systems supporting the Nation's economy; 
and  
• likely impacts of transportation policies on efficiency, economic productivity, 
safety” (FHWA, 2004). 
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Highway Performance Monitoring 
System (HPMS) is a national level 
highway information system that 
includes data on the extent, 
condition, performance, use, and 
operation characteristics of the 
Nation’s highways. 
The remainder of this chapter focuses on the methods and tools used to create 
the second version of the Freight Analysis Framework, as well as, other state freight 
research and Kansas City freight history. 
3.4  FAF Methods 
The FAF project involved three major technical steps: development of the 
physical FAF network, development of domestic and international freight flows, and 
linking them to the physical FAF network and 
development of forecasts for 2010 and 2020 (for 
FAF1 ) or 2035 (for FAF2 ). The FAF road network 
draws on state-specific databases and data from 
federal road inventories that contain, or can be linked to, Highway Performance 
Monitoring System (HPMS) data.  
According to Tianjia Tang with the Federal Highway Administration the flow 
process of constructing the Freight Analysis Framework consists of the following ideas 
(T. Tang, personal communication, Oct. 12, 2007): 
• What freight? 
• Figure out freight classification. 
• How do you measure? Dollar value and weight (tonnage) 
• What mode? Truck (highway), rail, air, water 
• How many trucks do you need to transport goods?  
• How much does each truck carry? – figure out vehicle carrying capacity 
• Which highway? Which route do you take? 
• How many lanes does the highway have? 
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• How much congestion? 
• How do the trucks impact the roads? 
3.4.1 FAF Physical Network  
The FAF physical network consists of  
• 114 Commodity Flow Survey (CFS) regions  
• 17 additional international gateways (AIG)  
• 7 International trade regions  
The commodity flow survey regions are shown in Figure 3.2. A list of geographic 
zones can be found in Table A2. 
 
Figure 3.2: Geographic Areas from the FAF and 2002 Commodity Flow Survey 
Source: Freight Analysis Framework 
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The international gateways include land crossings in Laredo, TX, Blaine, WA, 
International Falls, MN, Champlain/Rouses Point, NY, Alexandria Bay, NY; El Paso, TX, 
Brownsville/Hidalgo,TX, ports in Beaumont, TX, Charleston, SC, Portland, ME, 
Savannah, GA, Morgan City, LA, Corpus Christi, TX, Lake Charles, LA, Baton Rouge, 








Source: Freight Analysis Framework 
 
Figure 3.3: Map of FAF Physical Network 
Key: 
       International Gateways 
 




The seven international trade regions include: 
1. Canada  
2. Mexico  
3. Latin and South America  
4. Asia  
5. Europe  
6. Middle East  
7. Rest of the World  
3.4.2  FAF Classification Systems 
The Freight Analysis Framework requires a classification for distinguishing types 
of commodities in the United States. “The system must: (1) be tied to the industries 
which create and ship goods; (2) identify major commodities carried by each mode of 
transportation and each significant intermodal combination; and (3) be linked to 
classifications used for international trade” (FHWA, 2006b). FAF1 used the Standard 
Transportation Commodity Code (STCC) to analyze the railroad industry, while FAF2 
uses Standard Classification of Transported Goods (SCTG). The following classification 
systems are used or referred to in the FAF to differentiate goods: 
• Standard Classification of Transported Goods (SCTG) employs a five-digit 
numbering system, the structure of which is hierarchical. The hierarchy has four 
levels, each of which follows two important principles. First, each level covers the 
universe of transported goods. Second, the commodities in a given classification 
of a given level are mutually exclusive of those in any other classification of that 
level. At the two-digit level there are 42 commodities plus one unknown. It was 
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developed in the 1990s by the statistics agencies in U.S. and Canada to detail 
commodities not carried by rail. It replaced the STCC system in 1997. Table 3.1 
gives the SCTG Classifications and Table A1 shows First Level (2-digit) SCTG 
Definitions. 
 
  Level of Classifications in SCTG 
Level of Hierarchy Number of Categories Information Provided 
First Level, 2-digits 42 Analytical overview 
Second Level, 3-digits 133 U.S. Canadian product groups 
Third Level, 4-digits 283 Transportation characteristics 
Fourth Level, 5-digits 504 CFS 2002 collection level 
*Categories as defined for 2002 CFS  
Source: Report 4: FAF Commodity Classification  
 
• Standard Transportation Commodity Code (STCC) was developed by the 
Association of American Railroads initially in the 1960s as a comprehensive 
commodity classification system. The STCC structure is hierarchical, allowing 
collapsible data. The levels range from two to five digits. The first four digits of 
the STCC number represent the industry that produced the commodity. The fifth 
number gives the product classes within the producing industries. The last two 
digits give commodity detail for the railroads. FAF1 flows were reported at the 2-
digit commodity level but were estimated at the 4-digit level. 
• Harmonized System (HS) is a six digit commodity classification system used 
worldwide for international trade. 
• Standard International Trade Classification (SITC) is a six digit statistical 
classification system for commodities entering external trade. 
• Standard Industry Classification (SIC) is a numerical code scheme previously 
used for classifying industries and products. In January 1997 the SIC was 
Table 3.1: SCTG Classifications 
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replaced by the North American Industry Classification System (NAICS) (2002 
Economic Census, 2002). 
• North American Industry Classification System (NAICS) is an industry 
classification system used by statistical agencies to facilitate the collection, 
tabulation, presentation, and analysis of data relating to establishments. NAICS 
is erected on a production-oriented conceptual framework that groups 
establishments into industries according to similarity in the process used to 
produce goods or services. Under NAICS, an establishment is classified to one 
industry based on its primary activity. NAICS was developed jointly by Canada, 
Mexico, and the United States to provide comparability in economic statistics. It 
replaced the Standard Industrial Classification (SIC) system in 1997 (2002 
Economic Census, 2002). 
The FHWA used public and private data sets including the 1993 Commodity Flow 
Survey (CFS) for FAF1, the 2002 Commodity Flow Survey for FAF2, and the Reebie 
Associates’ proprietary Transearch data set. Because of data gaps, some of the FAF 
freight flows were synthesized by using models. DRI-WEFA, Inc. (now Global Insight, 
Inc.) created the future projections for 2010, 2020 and 2035. Information is displayed 
using either Microsoft Access or CVS (Comma-Delimited) database formats. Maps are 
also displayed using GIS. 
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3.4.3 FAF Capacity Analysis 
A national highway capacity analysis was constructed through four steps: 
1. Establishment of freight analysis network 
2. Establishment of freight analysis zones (FAZs) 
3. Freight demand analysis 
4. Capacity-related performance measures. 
The capacity-related performance measures were forecasted for years 2010 and 
2020 (for FAF1 ) which included: 
• Traffic Volume 
• Design Hour Volume 
• Capacity 
• v/c (volume:capacity) ratios 
• Travel Times 
• Delay 
The FAF Highway Capacity Analysis Methodology Report details the 
calculations. 
3.4.4 FAF Forecasting Methodology 
According to the report Methodology for the Freight Analysis Framework-2: 
Forecasts of Inter-regional Commodity Flows, the forecasting process involves two 
important steps. The first is constructing the geography in the Business Demographics 
Model and the Business Transactions Matrix relative to the 2002 FAF2 base year data. 
The creation of the FAF2 region geography in these two models is a collection process, 
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grouping the county-level data into the FAF2 regional market definitions, and summing 
the values.  
The second step involves combining the North American Industry Classification 
System (NAICS) industry sector classifications and the two-digit level of the Standard 
Classification of Transported Goods (SCTG) commodity classification. This combination 
was achieved through extensive review of existing commodity classification files that 
detail the relationships between various codes. Finding a combination between NAICS 
and SCTG is important because it “provides the bridge between the value and weight of 
the physical commodities and products shipped through the transportation system and 
the industry activity measured by economists on an industry establishment level, 
typically using the value of output or purchases and the associated employment” 
(Global Insight Inc., 2007). 
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Global Insight's Business Demographics 
Model (BDM) contains a consistent set of 
historical statistical estimates and forecasts by 
industry sector, by geographic region. The 
statistics include the number of business 
establishments, employees, and sales by 
industry. Industry aggregation levels include the 
sub-sectors and the 4-, 5-, and 6-digit 
classifications in the NAICs codes. The model 
specifically forecasts variables at the county 
level. Other geographic levels are created by 
combining, aggregating, or splitting data from this 
level. 
General steps to calculating the 2002 commodity base tonnage forecasts 
include: “ 
1. Establish national control totals by commodity;  
2. Apply specific shipment growth by market and commodity;  
3. Apply specific purchasing and consumption growth by market and commodity;  
4. Summarize & compare the results from steps 2 & 3 with the national controls;  
5. Adjust the resulting freight flows so that the volumes correspond with the national 
control levels as follows: 
  ‐  For each market and commodity, 
adjust so shipments match purchases.  
       - For each commodity, adjust so that 
national control totals are satisfied” 





The following sections give an overview of how freight volume forecasts, 
measuring both tonnages and dollar values, for both the domestic and international 
segments of the FAF2 data sets were created. 
3.4.4.1 Domestic Forecast Methodology 
According to the report Methodology for the Freight Analysis Framework-2: 
Forecasts of Inter-regional Commodity Flows, the first step to domestic forecasting is to 
take the county-level employment and the U.S. dollar value of output information from 
the Global Insight's Business Demographics Model (BDM), by NAICS code. Then the 
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employment data is converted into SCTG categories and then into the 2-digit SCTG 
level. 
The original 2002 baseline FAF2 domestic freight flow data set is then created 
into two versions. The first version contains all the original modal information and its 
freight tonnage and dollar volume values. The second version, while maintaining 
tonnage and volume values, combines each mode volumes into region-to-region traffic 
lane totals. 
3.4.4.2 International Forecast Methodology 
The international forecast methodology is similar to that of the domestic. 
However, certain adjustments had to be made for “different underlying growth drivers for 
international business transactions and the additional gateway or port market 
definitional dimensions that are incorporated” (Global Insight Inc., 2007). 
3.4.5 FAF Database 
A FAF Database was set up in order to allow federal government users to access 
freight flow information at the county-to-county level. However, because of the private 
nature of some the data sets, publicly available data from the FAF are only available up 
to the state-to-state level. The FAF database contains freight flow databases, highway 
freight truck movement databases and flow networks, waterway shipment databases 
and rail freight shipment databases. 
3.5 FAF Effectiveness 
According to a workshop held in Washington, D.C. in October of 2003, “the 
committee found that the FAF and accompanying maps of freight flows have been 
effective in raising awareness of freight issues among policy makers at the highest 
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levels within USDOT, state departments of transportation (DOTs), and the U.S. 
Congress. The FAF has also demonstrated clearly the potential value of combining data 
from different sources to create a national multimodal freight database and linking this 
database to economic forecasts” (Meyburg, 2004). 
3.6 Other State Freight Research 
For each state, FHWA has summaries of freight shipments to, from, and within 
that state. The tables include 2002 and 2035 shipments by value and weight, top 
commodities and top trading partners. Maps and commodity flows are also included. 
Technically, there are no other state FAFs for FAF is a FHWA project. However, 
other state research is being pursued on similar projects like the one described in this 
report for the Kansas City Metropolitan area. Other states seem to be experiencing the 
same problems in regards to freight transportation in all modes. The pursuance of an 
intermodal facility is not a new idea as well. The following section describes other states 
research and initiatives in improving freight transportation. 
3.6.1 North Dakota 
The Upper Great Plains Transportation Institute and North Dakota State 
University in Fargo, North Dakota conducted several strategic freight analyses for the 
North Dakota Transportation Department in June 2005. In regards to the North Dakota 
Strategic Freight Study on Motor Carrier Issues, “the study found that motor carriers 
may encounter different conditions that impede travel as they strive to move freight. 
Congestion, load restrictions (seasonal or other), construction, speed limits, non-
controlled highway access, bridge restrictions, height and width restrictions and 
enforcement activity all impede the seamless movement of freight. Case studies were 
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developed in the report that provide insight as to how speed limits and traffic signals 
influence travel time as well as costs associated with delays for trucks and automobiles. 
NDDOT is striving to mitigate impediments that interfere with the free flow of goods by 
promoting efficiency in the motor carrier industry that potentially save businesses time 
and money” (NDSU, 2005). 
In another analysis, The Role of Intermodal Container Transportation in North 
Dakota a survey was conducted and the following are the findings: “(1) modal shares for 
outbound products were 53 percent by truck, 45 percent by rail, and 2 percent by 
container, (2) modal shares for inbound raw materials were 98 percent by truck and the 
rest by rail, (3) in responding to a question asking why firms use the transportation 
modes they use, more than half reported timely and reliable service as one reason, 46 
percent reported direct access as a reason, and 40 percent reported low rates - this 
may suggest that an intermodal option that combines timely service with lower rates in 
comparison to truck transport may be desirable for shippers in the region, (4) a large 
amount of the freight volume from the surveyed regions is located in the southeast 
portion of North Dakota and northwest Minnesota, and (5) of the firms that use 
intermodal container transportation as an option, 9 percent reported having been denied 
service within the last year” (Berwick, 2002). 
3.6.2 Ohio  
In 2001, the Ohio Department of Transportation also conducted a study, Freight 
Impacts on the Ohio’s Roadway System, with the help of Cambridge Systematics and 
Reebie Associates. This was due to the obvious growth in volume of freight, the 
correlation between truck ADT and maintenance needs and the importance to Ohio’s 
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economic health. “The research study found that the Origin-Destination tonnage 
information could be converted to daily trucks and mapped to Ohio’s roadways. The 
resulting assigned freight truck volumes agreed with the pattern of observed truck 
counts and screenlines. The methods used, county-to-county assignments and all-or-
nothing assignments, produced flows that are accurate for corridors, not for individual 
facilities” (ODOT, 2002). 
3.7 Freight Transportation in Kansas City Metropolitan Area 
Freight transportation in Kansas began with the railroads in 1866 with the Union 
Pacific, Eastern Division opening between Topeka and Leavenworth. In 1872, a western 
route opened between Atchison, Topeka, and Sante Fe (KSHS, 2007). A route reaching 
Denver, Colorado area opened in 1870. Union Pacific, Eastern Division’s name was 
changed to Kansas Pacific in 1868. However, due to financial difficulty, it merged with 
its competitor, Union Pacific, in 1880. For the Kansas Pacific, the most profitable good 
in the 1860s and 1870s was the transporting of cattle from Texas to cities in Kansas, 
such as Abilene and Ellsworth. 
The Leavenworth, Lawrence and Galveston railroad was created in 1864, 
building a line from Lawrence to the Gulf of Mexico. The Atchison, Topeka and Santa 
Fe railroad took it over in 1882. The Missouri, Kansas and Texas (MKT), also known as 
Katy, branched out from Union Pacific, Southern Division. It was the first railroad to 
reach the southern border of Kansas. The Missouri Pacific line began in 1865 in Kansas 
City; it later bought the Kansas City, Wyandotte and Northwestern railroad in 1885. In 
the late 19th Century, freight hauling was one of the most important services of the 
railroads, carrying perishable goods and heavy items in and out of Kansas (KSHS, 
36 
 
2007). Most of the heavy freight that was hauled into or out of Kansas after 1870 was 
carried by rail. 
In 1993, $71 billion of goods weighing 135 million tons were shipped from 
Kansas, according to the Commodity Flow Survey. This was 1% of the weight and value 
of total U.S. shipments. “The most important commodity shipped from Kansas by value 
was food or kindred products” (USDOT, 1996). 
“Local transportation of freight is important to Kansas’s commerce. The 
distribution of commodities by domestic destination and distance of shipments reflects 
the importance of local transport. The CFS shows that in 1993, about 25 percent of the 
value and 54 percent of the weight of total shipments from Kansas were shipped to 
destinations within the state” (USDOT, 1996). 
In 1993, 75% of the value and 46% of the weight of all shipments from Kansas 
went to other states such as Missouri, Texas and Oklahoma. According to CFS, most 
commodities were moved by trucks. Rail moved 9% of the value and 21% of the weight. 
Eight percent of the value of all Kansas shipments was moved by U.S. postal and 
courier services. 
In 1994, the five largest commodities shipped by rail that originated in Kansas 
include farm products, coal, food products, chemicals, and mixed freight. The largest 
was farm products with 11,630,991 tons and 36% of the state total. The top five 
commodities shipped by rail with Kansas as the destination included coal, farm 
products, chemicals, nonmetallic minerals and mixed freight. The largest commodity 
was coal with 16,553,775 and 60% of the state total (USDOT, 1996). 
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Kansas did not ship or receive foreign goods through a water mode in 1994. 
However, they did ship 291 tons and receive 101 tons of freight through water. 
Waterborne shipments originating in Kansas in 1994 went to destinations such as 
Indiana, Louisana, Missouri and Tennessee. The largest amount was shipped to 
Missouri. Most of commodities originating in Kansas but shipped waterborne were 
unknown products. 35.5% were food and food products (USDOT, 1996). 
According to Bureau of Transportation Statistics Special Report in May 2007, 
Kansas shipped $5,058 million worth of NAFTA shipments in all modes during 2005.  
These NAFTA shipments increased in 2006 to $6143 million. 
3.7.1 Railroad 
Kansas City is the nation’s second largest rail center, trailing Chicago. Four of 
the Seven Class I rail carriers serve the Kansas City area as well as one local switching 
carrier. The major lines include: 
• Union Pacific Railroad/Southern Pacific Lines (UP) 
• Kansas City Southern Railway (KCS) 
• Burlington Northern Santa Fe Railroad (BNSF) 
• Norfolk Southern Corporation Railway Company (NS) 
All of these railroads are part owners of the Kansas City Terminal Railway. It 
operates 86.83 miles of track within the Kansas City region. (See Figure A1 for rail lines 
map). The Kansas City Terminal Railway Company is a Class III railroad that originated 
in 1906 and coordinated main line and switching tracks for the 12 original Kansas City 
railroads in Union Station. The company continues these responsibilities for the major 
railroads in Kansas City, Missouri and Kansas City, KS. However, in 1994 BNSF 
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Railway took over responsibility of maintenance and in 2006, KCT became the Kansas 
City Transportation Company. This new company operates the switching tracks. There 
are currently 87 miles operated by the KCT with 25 miles in Kansas and 62 miles in 
Missouri.  
Union Pacific Railroad/Southern Pacific Lines (UP) is the largest railroad in North 
America with 32,400 miles of track (Miller, et al., 2006).  The Union Pacific owns 2,248 
miles of track in Kansas and “operates a transcontinental corridor through the 
northeastern corner of the state with as many as 60 trains per day between Topeka and 
Kansas City” (Miller et al., 2006). The railroad also operates tracks from Kansas City 
south to the Gulf Coast. 
Kansas City Southern Railway’s (KCS) headquarters is in Kansas City, MO. The 
railroad consists of over 6,400 miles in the Central and Southeastern United States and 
Mexico (Miller et al., 2006). It currently has 18 miles of track in Kansas.  
Burlington Northern Santa Fe Railroad (BNSF) is a combination of the railroads 
Burlington Northern and Santa Fe, which merged in 1996. The railroad operates 1,237 
miles of track and 443 miles of trackage rights. The Kansas Division of BNSF is 
headquartered in Kansas City, KS. 
Norfolk Southern Corporation Railway Company (NS) currently operates three 
miles of track in the Kansas City area (Miller et al., 2006).  
3.7.1.1 Other Railroads 
Other Railroads in Kansas City include the Missouri and Northern Arkansas 
Railroad and the Gateway Western Railway (GWWR). The Missouri and Northern 
Arkansas Railroad is a Class III short-line railroad that operates 384.1 miles from 
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Kansas City, Missouri to Newport, Arkansas as well as 34 miles of trackage rights on 
Union Pacific Railroad lines (MNA, 2008). The Gateway Western Railway (GWWR) was 
a Class II Railroad that operated 408 miles between Kansas City and St. Louis, MO.  In 
1997, Kansas City Southern bought GWWR. Then in 2002, GWWR merged with KCS 
and took over control. 
3.7.2 Intermodal 
There are six truck/rail intermodal facilities serving seven rail carriers and Triple 
Crown, a joint venture of Conrail and Norfolk Southern. In 2000, Kansas City Southern 
Railroad leased the Kansas City South Airport (formerly the Richards-Gebaur Air Force 
Base) to convert to an intermodal facility.  
3.7.2.1 Norfolk Southern/ Triple Crown Intermodal Facility 
Norfolk Southern opened its intermodal terminal in Kansas City in 1994. The 100-
acre site next to an interstate highway also has storage space for 300 trailers and 264 
stacked containers. Norfolk Southern also uses the site to unload automobiles and as a 
terminal for Triple Crown Service, the railroad's joint venture with Conrail to use 
RoadRailers, hybrid rail cars/truck trailers.  
3.7.2.2 BNSF Argentine Intermodal Facility 
The BNSF Argentine Intermodal Facility sits on a 45 acre site (See Figure A2 for 
Argentine Facility Layout). It is the second fastest growing intermodal facility with 
371,529 lifts in 2007 and a 17% increase overall. Currently, there is no room for 
expansion or for customer co-location. Therefore, there is a plan to build a new facility in 






3.7.2.3 Gardner Intermodal Facility and Logistics Park 
Gardner was chosen as the spot for a new intermodal facility because it is 25 
miles from the KC metroplex, adjacent to BNSF Mainline, near interstate 35 and the 
available land for facility and economic development. The design of the facility includes 
eight 8,000’ strip tracks under wide-span cranes, associated stacking area, and two 
8,000’ strip tracks with conventional cranes for trailers (See Figure A3). It will have an 
initial capacity of 650,000 lifts which is scalable to 1.5 million lifts. 
BNSF plans to open the 1000 acre park in 2009. It will be located at 191st and 
Waverly along 56 highway. The moving line will be through the park next to the mainline 
and the warehouse will be developed on adjacent land. There will also be a 
conservation corridor (See Figure A4).  





& LOGISTICS PARK 
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The City of Gardner created an Intermodal Review Committee who presented a 
report to the Gardner City Council and Planning Commission. The results of this report 
include the benefits, concerns and recommendations for the facility (See Tables A3, A4, 
A5). The facility will also have a traffic impact. Therefore, BNSF and KDOT performed a 
Break-In Access study completed in October of 2007, which indicated the need for a 
new interchange somewhere between 199th and Homestead along I-35.  
3.7.2.4 CenterPoint - KCS Intermodal Center 
Another intermodal facility, the CenterPoint - KCS Intermodal Center, is set to 
open in March 2008. Located at the former Richards-Gebaur Memorial Airport, the 
1,100 acre facility will be an ‘International Freight Gateway’ distribution center serving 
Kansas City Southern Railway and Mexican ports (KC Smartport, 2008). Three hundred 
forty acres will make up the railroad’s intermodal facility and 970 acres will be an 
industrial park that could offer 5 million to 7 million square feet of storage space 
(Heaster, 2008). The site will also be designated as Foreign Trade Zone. CenterPoint 
Properties, a Chicago-base industrial development company, bought parts of the site 
from KC Port Authority for $10.6 million. In January 2008, KCS will begin shifting their 
intermodal operations from their current facility in the East Bottoms to the new site. The 











          Source: KCS Website 
 
Figure 3.5: Kansas City Southern System Map 
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3.7.2.5 Northland Park 
Northland Park is a 2,200 intermodal facility for Norfolk Southern Railroad. It is 
located near Highway 210 and N. Kimball Dr. in Kansas City, MO. The current tenants 
include WW Grainger, Watkins, Motor Lines, and TNT Logistics. The Norfolk Southern 
routes serve the Midwest and Eastern areas of the United States and are shown in 
Figure 3.6. 
Source: Norfolk Southern Railroad 
 
 
Figure 3.6: Norfolk Southern Intermodal System Map 
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3.7.2.6 Kansas City Intermodal Business Center 
The logistics site at Kansas City International Airport, named the Kansas City 
Intermodal Business Center is 800 acres (See Figure A5 for KCI Intermodal Site Plan). 
Its projected industrial real estate impact is 17.8 million (KC Smartport, 2008). KCI’s 
current All-Cargo Airline Tenants include BAX Global, DHL, FedEx, Kitty Hawk, and 
UPS. 
3.7.2.7 New Century Air Center 
The New Century Air Center logistics park is 2500 acres located at 175th Street 
and Interstate 35 in Southwest Kansas City. At this location air, rail and highway meet. 
The site contains a 7300 ft main runway, a 5000 ft crosswind runway, a Federal Aviation 
Administration (FAA) contract air traffic control tower, Category I instrument landing 
system, and a fire station with Aviation and Rescue Fire Fighting (ARFF) capability (KC 
Smartport, 2008). 
According to Bob Perry, Director of Aviation and Administration for the Johnson 
County Airport Commission, there is no freight moved through either New Century 
AirCenter or the Olathe/Johnson County Executive Airport, by air. These are both 
general aviation reliever airports and serve private and corporate aircraft. They do, 
however, have a rail network that serves several tenants in our New Century business 
park. BNSF is the servicing rail provider that drops off and picks up cars for the tenants. 
In 2005, 3,225 carloads entered the New Century business park (Miller, 2006).  
Also, many of the business park tenants have significant truck traffic to deliver 
raw materials and distribute goods produced. Over four hundred acres are leased to 
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over 35 industrial and commercial tenants in the fields of printing, avionics, 
telecommunications and food processing. 
3.7.3 Trucking 
Kansas City is one of the top five trucking centers in the United States and has 
become a hub within the trucking industry. Yellow Freight is one of the largest trucking 
firms in the nation and is located in the Kansas City region. There are over 100 trucking 
companies located in our region. 
3.7.4 Air Freight 
There are three airports that are capable of supporting large air cargo aircraft. 
These include: 
• Kansas City International Airport (KCI) 
• Kansas City Downtown Airport 
• Johnson County New Century Air Center (formerly Johnson County Industrial 
Airport) 
Of these, KCI is the only airport that currently has air cargo service. It is located 
near the north end of Runway IL/19R and capable of handling the world’s largest cargo 
aircraft. It is a twenty-four hour customs center.  
In 2000, KCI handled a total of 332 million pounds of airfreight cargo and 301 
million pounds in 2003. KCI ranks as the highest volume cargo airport the six-state 
region of Missouri, Kansas, Iowa, Nebraska, Oklahoma and Arkansas. 
The Johnson County New Century Air Center as described in section 2.7.2.7 is 
planning a new runway and is situated to become an intermodal center of transport with 
its on-site rail infrastructure and warehousing capabilities. Transporting freight through 
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the several Kansas City general aviation airports is expensive and inefficient compared 
to the other main airports. New Century is open 7 days a week and provides two full-
service fixed base operators on the field. These operators provide fuel lubrication and 
flight line services for all classes of reciprocating and turbine craft. The airport also 
offers other services including air charter, aircraft maintenance, aircraft sales and flight 
training.  
3.7.5 Water 
Kansas City can transfer freight on barges through the Missouri River. Thirty 
seven docks/terminal sites are along the river between Leavenworth, Kansas and 
Missouri City, Missouri. Most of these sites are owned by private businesses.  The U.S. 
Army Corps of Engineers manages the shipping channel along the Missouri River from 
St. Louis to Sioux City, Iowa. Grains, fertilizer, cement, coal, coke, petroleum, sand and 




CHAPTER 4 – DATA COLLECTION 
4.1 Collection Process 
Data was collected from the 2002 and 2007 Freight Analysis Framework, as well 
as from the Kansas Department of Transportation (KDOT) and Missouri Department of 
Transportation (MODOT). Data collected includes freight shipments in weight and value 
by origin/destination, destination/origin, commodities, as well as by each mode 
(highway, rail, water, air). 
4.1.1 2002 Freight Analysis Framework 
FAF2 Version 2.1 (FAF2.1) - Released in January 2006. Version 2.1 covers 
commodity origin destination data for base year 2002.  FAF2 Version 2.2 (FAF2.2) - 
Released in November 2006. Version 2.2 replaces Version 2.1. It covers commodity 
origin destination data including base year 2002 and future years from 2010 to 2035 
with a five-year interval. Version 2.2 includes minor corrections to 2002 base year flows 
in Version 2.1. 
The 2002 FAF2 is derived from three categories of data: Commodity Flow Survey 
(CFS) Within-Scope Data, Auxiliary Data, and CFS Out-of-Scope Data. Data includes 
freight shipments in weight and value by origin/destination, destination/origin, 
commodities, as well as by each mode (highway, rail, water, air). The CFS covers 
business establishments in mining, manufacturing, wholesale trade, and selected retail 
industries. It is a survey that covers selected auxiliary establishments (e.g.,warehouses) 
of in-scope multiunit and retail companies. The survey coverage excludes 
establishments classified as farms, forestry, fisheries, governments, construction, 
transportation, foreign establishments, services, and most establishments in retail. The 
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industries covered are defined in the 1987 Standard Industrial Classification Manual 
(SIC). (See 3.4.2 FAF Classification Systems for more information on SIC). Also the 
complete version of the 2002 FAF data can be downloaded from the Freight Analysis 
Framework website at http://ops.fhwa.dot.gov/freight/freight_analysis/faf/index.htm. 
In 2002, the Kansas City Metropolitan Area shipped $146,317 million worth of 
commodities. A summary of shipments by value and by commodity originating from KC 
is shown in Tables A9 and A10, respectively. 
4.1.2 2007 Freight Analysis Framework 
“The FAF is based primarily on data collected every five years as part of the 
Economic Census. Recognizing that goods movement shifts significantly during the 
years between each Economic Census, the Federal Highway Administration produces a 
provisional estimate of goods movement by origin, destination, and mode for the most 
recent calendar year. These provisional data are extracted and processed from yearly, 
quarterly, and monthly publicly available publications for the current year or past years 
and are less complete and detailed than data used for the 2002 base estimate” (FHWA, 
2007). More information on the 2007 Commodity Origin-Destination database can be 
found on the FAF website at: 
In 2007, the Kansas City Metropolitan Area shipped $88,598 million worth of 
commodities. The top commodity was cereal grains with 35,485 ktons originating in 
Kansas City and 33,950 ktons with a destination of Kansas City. The top commodities 





originated in Kansas City while $11,648 mdol of machinery had a destination of Kansas 
City. Also the complete version of the 2007 FAF database can be downloaded from the 
Freight Analysis Framework website at: 
http://ops.fhwa.dot.gov/freight/freight_analysis/faf/index.htm. 
4.1.3 2002 and 2007 FAF Terms and Definitions 
Modes of Transportation 
Truck: Includes private and for-hire truck. Private trucks are operated by a 
temporary or permanent employee of an establishment or the buyer/receiver of the 
shipment. For-hire trucks carry freight for a fee collected from the shipper, recipient of 
the shipment, or an arranger of the transportation. 
Rail: Any common carrier or private railroad.  
Water: Includes shallow draft, deep draft and Great Lakes shipments. FAF2 uses 
definitions by the U.S. Army Corps of Engineers. Shallow draft includes barges, ships, 
or ferries operating primarily on rivers and canals; in harbors; the Saint Lawrence 
Seaway; the Intra-coastal Waterway; the Inside Passage to Alaska; major bays and 
inlets; or in the ocean close to the shoreline. Deep draft includes barges, ships, or 
ferries operating primarily in the open ocean. 
Air (includes truck-air): Includes shipments by air or a combination of truck and 
air. Commercial or private aircraft, and all air service for shipments that typically weigh 
more than 100 pounds. Includes air freight and air express. 
Truck-Rail Intermodal: Includes shipments by a combination of truck and rail. 
Other Data Definitions  
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Commodity: Based on the definition used by the 2002 CFS, commodities are 
products that an establishment produces, sells, or distributes. This does not include 
items that are considered as excess or byproducts of the establishment's operation. 
Survey respondents reported the description and the five-digit Standard Classification of 
Transported Goods (SCTG) code for the major commodity contained in the shipment, 
defined as the commodity with the greatest weight in the total shipment.  
Shipment: A shipment is a single movement of goods, commodities, or products 
from an establishment to a single customer or to another establishment owned or 
operated by the same company as the originating establishment (e.g., a warehouse, 
distribution center, or retail or wholesale outlet). Full or partial truckloads are counted as 
a single shipment only if all commodities on the truck are destined for the same location. 
If a truck makes multiple deliveries on a route, then each stop is counted as one 
shipment.  
Standard Classification of Transported Goods (SCTG): The commodities shown 
in this report are classified using the SCTG coding system. The SCTG coding system 
was developed jointly by agencies of the United States and Canadian governments 
based on the Harmonized Commodity Description and Coding System (Harmonized 
System) to address statistical needs in regard to products transported. More information 
on SCTG is available at http://www.statcan.ca/english/Subjects/Standard/sctg/sctg-
class.htm#19.  
Tons shipped: The total weight of all shipments transported between any pair of 
FAF regions or within a FAF region during the course of a calendar year. Tons, in the 
FAF, are stated as short tons (2,000 pounds). For freight shipped to distribution centers 
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for subsequent reshipment, the tonnage is counted each time the goods are 
transported. As with value of shipments, the tonnage of a product could be counted 
multiple times depending on the number of times the product is transported in the 
production and consumption cycle. Thus, tons shipped can be, and frequently are, 
multiples of the estimated tons of a commodity as measured for the purposes of the 
Gross Domestic Product (GDP).  
Value of commodities transported. The net selling value, f.o.b. (free on board) 
plant, exclusive of freight charges and excise taxes. The value data are displayed in 
millions of 2002 U.S. dollars.  
The total value of shipments, as measured by the 2002 CFS, and hence by the 
FAF, and the U.S. GDP provide different measures of economic activity in the United 
States and are not directly comparable. GDP is the value of all goods produced and 
services performed by labor and capital located in the United States. In 2002, the U.S. 
GDP was estimated at $10.4 trillion (measured in current U.S. dollars). The value of 
shipments, as measured by ORNL, is the market value of goods shipped from 
manufacturing, mining, wholesale, and mail-order retail establishments, as well as 
warehouses and managing offices of multi-unit establishments. This is estimated to be 
$13 trillion in 2002.  
Three important differences can be identified between GDP and value of 
shipments:  
• GDP United States. FAF measures goods shipped from a subset of all goods-
producing establishments.  
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• GDP measures the value of goods produced and of services performed. FAF 
measures the value of goods shipped.  
• GDP counts only the value-added at each step in the production of a product. 
FAF captures the value of shipments of materials used to produce or 
manufacture a product, as well as the value of shipments of the finished product 
itself. This means that the value of the materials used to produce a particular 
product can contribute multiple times to the value. (FHWA, 2006b) 
4.1.4 Data from KDOT 
The Kansas Department of Transportation (KDOT) has truck data for the major 
highways in Kansas City, Kansas, shown in Figures A6 and A7 and Kansas City, 
Missouri shown in Figure A8. 
4.1.5 Data from MODOT 
The Missouri Department of Transportation (MODOT) has a geodatabase that 
can be used in GIS, and it includes all total commercial truck volumes each direction for 
2006, with calculated or actual collected quantities. The geodatabase includes the 
following highways/routes: I-435, I-635, I-670, US 24, US 40, US 69, I-70, I-35, I-29, 
Rte. 71, Rte. 210 Rte. 50, Rte 169, Rte. 291 & Rte. 92.  
4.2 Major Products and Commodities 
In 2002, the top 5 commodities shipped to the Kansas City Metropolitan Area by 
weight include coal – n.e.c. (coal and petroleum products, not elsewhere classified), 
cereal grains, gravel, coal, and nonmetal mineral products. The top 5 commodities 
shipped to the Kansas City Metropolitan Area by value include machinery, motorized 
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vehicles, coal – n.e.c., mixed freight, and pharmaceuticals. Table 4.1 shows the value 
and weight of the top commodities shipped to the KC Metropolitan Area. 
*Includes shipments by Truck, Truck & Rail, and Air & Truck 
 
Cereal grains, coal – n.e.c., gravel, nonmetal mineral products, and waste/scrap 
are the top 5 commodities shipped from the Kansas City Metropolitan Area by weight in 
2002. The top commodities shipped from the Kansas City Metropolitan Area by value 
include motorized vehicles, mixed freight, machinery, coal – n.e.c., and miscellaneous 
manufacturing products. Table 4.2 shows the value and weight of the top commodities 
shipped from the KC Metropolitan Area. 
*Includes shipments by Truck, Truck & Rail, and Air & Truck 
 




Value (Million $) 
2002 2002 
Coal-n.e.c. 33.234 Machinery 12,537
Cereal grains 29, 395 Motorized vehicles 12,267
Gravel 17,106 Coal-n.e.c. 10,736
Coal 14,640 Mixed freight 9,541
Nonmetal min. products 8,401 Pharmaceuticals 7,320




Value (Million $) 
2002 2002 
Cereal grains 40,601 Motorized vehicles 21,818
Coal n.e.c. 25,493 Mixed freight 14,834
Gravel 15,572 Machinery 8,598
Nonmetal min. products 9,550 Coal-n.e.c. 7,836
Waste/ scrap 9,202 Misc. mfg. prods. 6,982
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Tables A6, A7, A8 and A9 contain the data shipped by all trucks and are listed by 
commodity from the 2002 FAF. 
By weight, the major products and commodities shipped to the Kansas City 
Metropolitan Area in 2007 include cereal grains, gravel, nonmetal mineral products, 
waste/scrap and unknown. However, the top commodities by value differ greatly from 
those by weight. Table 4.3 lists the top 5 commodities by weight and value shipped to 
Kansas City for 2007. 
*Includes shipments by Truck, Truck & Rail, and Air & Truck 
 
In 2007, the top 5 commodities shipped from the Kansas City Metropolitan Area 
by weight include cereal grains, gravel, nonmetal mineral products, waste/crap, and 
other agricultural products.  The top 5 commodities shipped from Kansas City 
Metropolitan Area by value include machinery, mixed freight, motorized vehicles, 
pharmaceuticals, and textile leather. Table 4.4 shows the value and weight of these top 








Value (Million $) 
2007 2007 
Cereal grains 27,653 Machinery 13,146
Gravel 19,394 Mixed freight 9,871
Nonmetal min. prods. 8,958 Motorized vehicles 8,483
Waste/ scrap 7,609 Pharmaceuticals 5,962




*Includes shipments by Truck, Truck & Rail, and Air & Truck 
 
See Tables A10, A11, A12 and A13 for all the commodities, their values, and 
their weight for 2007. 
4.3 Major Corridors and Routes 
The major highways, routes and corridors in the Kansas City Metropolitan Area 
include the following: 
 




Value (Million $) 
2007 2007 
Cereal grains 35,485 Machinery 11,648
Gravel 17,917 Mixed freight 7,496
Nonmetal min. prods. 10,367 Motorized vehicles 5,404
Waste/scrap 7,283 Pharmaceuticals 4,777
Other Ag. Prods. 4,473 Textiles/leather 4,553
Figure 4.1: The major highways, routes and corridors in KC. 
-I-70    -I-35 
-I-29    -I-635 
-Highway 71   -Highway 50 
-152    -291 
-69    -169 
-K-10    -K-7 
-I-470    -32 
-350    -40 
-24    -50 
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Source: Yahoo Maps 
 
This study focused on just a few of these highways. They included Interstate 35, 
Interstate 435, Interstate 71, and Interstate 29.  
4.4 Origins and Destinations 
The origins and destinations include major metropolitan areas in the United 
States and foreign trade regions. Table A2 shows the metropolitan areas and foreign 
trade regions included in the FAF data.  
4.5 Quantity by each Mode 
The FAF has data on the quantity shipped to and from the Kansas City 
Metropolitan Area. The units used are kilotons. 
 
Figure 4.2: Major Highways, Routes and Corridors in Kansas City Metropolitan Area 
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4.5.1 Quantity by Trucks 
The majority of items shipped in and out of the Kansas City Metropolitan Area 
travel by truck. The total quantity shipped from KC by truck (includes truck, truck & rail, 
and air & truck modes) is 116,575 kton in 2002 and 128,730 kton in 2007. The total 
quantity shipped to KC by truck is 114,849 in 2002 and 126,734 kton in 2007. 
4.5.2 Quantity by Rail 
The total quantity shipped from KC by rail is 42,230 kton in 2002 and 15,654 kton 
in 2007. The total quantity shipped to KC by rail is 55,991 kton in 2002 and 23,305 kton 
in 2007. 
4.5.3 Quantity by Water 
The total quantity shipped from KC by water is 424 kton in 2002 and 437 kton in 
2007. The total quantity shipped to KC by water is 135 kton in 2002 and 132 kton in 
2007. 
4.5.4 Quantity by Air 
Quantity by air is grouped with the Air & Truck mode. Therefore, the total quantity 
shipped from KC by air is 16 kton in 2002 and 26 kton in 2007. The total quantity 
shipped to KC by air is 13 kton in 2002 and 18 kton in 2007. 
4.5.5 Quantity by Pipeline 
Pipeline includes pipeline commodities along with other unknown commodities. 
The total quantity shipped from KC by pipeline is 26,553 kton in 2002 and 27,720 kton 
in 2007. The total quantity shipped to KC by pipeline is 32,707 kton in 2002 and 37,258 
kton in 2007. 
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4.6 Value by Mode 
The FAF also gives values of commodities in million dollars. Table 4.5 
summarizes these values by each mode. It includes travel within the metropolitan area, 
as well as, to and from the metropolitan area of Kansas City. 
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*From Metro and To Metro includes the Within Metro Values 
 
Table 4.5: Shipments by Value: 2002 and 2007 ($ Millions) 
2002 2007 
 Within Metro From Metro To Metro Within Metro From Metro To Metro 
 Number Percent Number Percent Number Percent Number Percent Number Percent Number Percent 
Total 42,643 100% 119,573 100% 116,044 100% 47,478 100% 131,383 100% 128,224 100%
Truck 37,340 87.56% 79,572 66.55% 87,999 75.83% 40,870 86.08% 87,769 66.80% 96,914 75.58%
Truck & 
Rail 0 0% 59 0.05% 1,273 1.10% 0 0% 110 0.08% 1,216 0.95%
Air & 
Truck 0 0% 442 0.37% 766 0.66% 0 0% 717 0.55% 980 0.76%
Rail 185 0.43% 20,805 17.40% 5,620 4.84% 169 0.36% 20,902 15.91% 6,216 4.85%
Water 0 0% 9 0.01% 11 0.01% 0 0% 6 0.00% 15 0.01%
Other 
Intermodal 1,131 2.65% 8,712 7.29% 8,870 7.64% 984 2.07% 7,629 5.81% 7,864 6.13%
Pipeline & 




CHAPTER 5 – KANSAS FREIGHT ANALYSIS FRAMEWORK 
DEVELOPMENT 
5.1 Structure  
The Kansas Metropolitan Area Freight Analysis Framework was developed as an 
online database using the data described in Chapter 4. It can be used to estimates 
tonnage and value of goods shipped by type of commodity and mode of transportation. 
Modes include highway, railroad, air and water. It can also show the through traffic in 
the Kansas City Metropolitan Area. 
5.2 Assumptions 
The Kansas Freight Analysis Framework has a few assumptions. When 
converting commodity tonnage to trucks, it is assumed that every truck is a Class 5 
truck according to the FHWA Vehicle Groups. Class 5 includes Truck/Tractor Trailers 
with 5-axles. By using the payload by commodity, it is assumed the payloads are the 
same across all states. 
When allocating trucks to the highways to determine through traffic, the 
assumption is that only the major highways are used from each direction. This is 
because the highways are most likely faster than the smaller one or two lane highways 
with lower speed limits. The highways used are shown in Chapter 4 Section 4.3. FAF 
data was used to calculate the number of trucks. The following modes were classified 
as trucks for the KFAF: Truck, Truck and Rail, and Air and Truck. 
5.3 Conversion of Commodity Tonnage to Trucks 
The number of trucks was computed by converting the number of tons of freight 
into pounds and dividing it by the Class 5 average payload of each commodity from the 
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FHWA Vehicle Class VIUS. The following are the classes used in the original Freight 
Analysis Framework along with their definitions:  
  Class 1 – Single Unit: 2-axle 
 Class 2 – Single Unit: 3-axle 
 Class 3 – Single Unit: 4-axle or more 
 Class 4 – Truck/Tractor Trailers: 4-axle or less 
 Class 5 – Truck/Tractor Trailers: 5-axle 
 Class 6 – Truck/Tractor Trailers: 6-axle or more 
 Class 7 – Combination Trucks: 5-axle or less 
 Class 8 – Combination Trucks: 6-axle 
 Class 9 – Combination Trucks: 7-axle or more 
These payloads are shown in Table 5.1. An example of the conversion is shown 
in Figure 5.1. 
 
# of Tons X 1000 tons X 2000lbs/1 ton  = Number of Trucks 
                                             commodity payload 
 
Example for Live Animals and Fish 
 
3 X 1000 x 2000/1 = 144 trucks 













Table 5.1: Average Payload (lbs) by Commodities and FHWA Vehicle Class VIUS – National 
Commodities Class 1 Class 2 Class 3 Class 4 Class 5 Class 6 Class 7 Class 8 Class 9
Live animals and fish 8,374 18,579 32,102 15,028 41,627 37,426 - - *
Animal feed or 
products animal origin 9,428 24,576 32,395 15,086 44,674 23,302 54,568 37,565 63,969
Cereal grains 15,874 27,390 34,225 33,585 49,682 54,474 52,563 39,199 70,119
All other agricultural 
products 8,711 24,059 37,659 15,684 41,891 50,540 49,225 50,078 64,244
Basic chemicals 8,295 18,750 - 26,531 43,906 63,167 - * 87,994
Fertilizers and 
fertilizer materials 10,624 24,745 20,375 13,049 45,315 43,441 * * 72,707
Pharmaceutical 
products 5,802 9,000 - * 31,289 - - - -
All other chemical 
products 6,604 23,810 31,031 14,833 45,692 35,833 - - *
Alcoholic beverages 9,978 27,370 - 22,604 43,848 - * - -
Bakery and milled 
grains 2,851 19,322 - 25,448 40,729 69,588 * * -
Meat, seafood, and 
their preparation 6,481 22,782 - 17,415 43,554 50,000 - * -
Tobacco products 8,045 * - * 42,444 - - - -
All other prepared 
foodstuff 9,895 26,038 37,097 22,640 43,529 51,519 45,791 46,985 *
Logs and other wood 
in rough 7,986 27,342 38,084 24,905 49,553 53,130 - - 74,179
Paper and paperboard 
articles 7,579 17,246 40,000 25,303 40,788 55,092 * - 40,000
Printed products 6,137 18,544 - * 35,565 - - - -
Pulp, newsprint, 
paper, or paperboard 8,689 * - 13,190 42,227 52,073 - - -
Wood products 6,665 20,215 23,982 14,210 43,441 58,837 * * 61,909
Articles of base metal 5,191 17,950 16,614 12,700 39,979 46,527 - * -
Base metal – finished 
or semi-finished 4,563 11,801 34,103 17,091 40,697 52,761 * - 58,225
Non-metallic mineral 
products 7,036 31,174 35,825 18,612 44,852 50,048 50,967 * 82,096
Non-powered tools 4,530 14,898 24,887 6,803 30,991 45,451 - - *
Powered tools 4,543 11,109 23,595 9,718 37,311 36,387 - - -
Electronic and 
electrical equipment 5,005 9,955 * 18,302 39,588 14,775 - - -
Furniture, mattresses, 
lamps, etc. 3,992 * - 16,834 37,494 33,765 - * *
Table 4 Average Payload (lbs) by Commodities and FHWA Vehicle Class VIUS – National
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Tobacco products 8,045 * ‐ * 42,444 ‐ ‐ ‐ ‐
All other prepared 
foodstuff 9,895 26,038 37,097 22,640 43,529 51,519 45,791 46,985 *
Logs and other wood in 
rough 7,986 27,342 38,084 24,905 49,553 53,130 ‐ ‐ 74,179
Paper and paperboard 
articles 7,579 17,246 40,000 25,303 40,788 55,092 * ‐ 40,000
Printed products 6,137 18,544 ‐ * 35,565 ‐ ‐ ‐ ‐
Pulp, newsprint, paper, 
or paperboard 8,689 * ‐ 13,190 42,227 52,073 ‐ ‐ ‐
Wood products 6,665 20,215 23,982 14,210 43,441 58,837 * * 61,909
Articles of base metal 5,191 17,950 16,614 12,700 39,979 46,527 ‐ * ‐
Base metal – finished or 
semi‐finished 4,563 11,801 34,103 17,091 40,697 52,761 * ‐ 58,225
Non‐metallic mineral 
products 7,036 31,174 35,825 18,612 44,852 50,048 50,967 * 82,096
Non‐powered tools 4,530 14,898 24,887 6,803 30,991 45,451 ‐ ‐ *
Powered tools 4,543 11,109 23,595 9,718 37,311 36,387 ‐ ‐ ‐
Electronic and electrical 
equipment 5,005 9,955 * 18,302 39,588 14,775 ‐ ‐ ‐
Furniture, mattresses, 
lamps, etc. 3,992 * ‐ 16,834 37,494 33,765 ‐ * *
Machinery 5,224 17,419 30,975 14,819 37,548 46,420 - * 104,387
Miscellaneous 
manufactured products 4,451 14,994 - 21,376 37,925 35,099 - * -
Precision instruments 
and apparatus 3,468 * - 9,782 35,042 * * - -
Textile, leather, and 
related articles 4,542 - - 26,496 43,969 - - * -
Vehicle, including parts 6,319 19,996 13,873 14,018 36,453 36,087 - - *
All other transportation 
equipment 8,298 25,573 * 14,510 45,079 43,656 - - 75,229
Coal 5,614 32,290 44,124 - 48,702 56,010 - - 97,735
Crude petroleum 8,590 25,254 41,602 - 43,018 70,750 - - 55,643
Gravel and crushed 
stones 11,570 30,455 39,976 18,394 45,643 47,966 48,854 49,626 85,521
Metallic ores and 
concentrates * 28,390 40,294 - 52,342 - - - *
Monumental or building 
stones 6,971 27,470 41,164 * 41,751 50,907 - * *
Natural sand 10,412 28,836 39,182 19,752 47,265 47,205 * * 92,440
All other nonmetallic 
minerals 13,979 29,194 38,400 23,567 47,713 46,391 52,000 * 83,457
Fuel oils 15,253 24,635 40,339 31,979 51,915 69,013 - - 77,294  
Source: Freight Analysis Framework 
Table 5.1: Average Payload (lbs) by Commodities and FHWA Vehicle Class VIUS – National (continued)
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5.4  Allocation of Trucks to Highways 
Trucks were allocated to the major Kansas City highways including I-70, I-35, I-
29 and 71 based on the direction the trucks are going to and from Kansas City. Some of 
the states were split between two directions; therefore, half of the trucks were used for 
each direction. For example, the trucks from the North include the following states: 
Alaska, Canada, Idaho (1/2), Illinois (1/2), Iowa, Minnesota, Montana, Nebraska, North 
Dakota, Oregon (1/2), South Dakota, Washington (1/2), Wisconsin and Wyoming (1/2). 
Table 5.2 shows the number of trucks for each of these regions and the total number to 
the KC Metro from the North using I-29 and I-35 South. 
Highway Distributions To Kansas City from the North Using I-29 & I-35 
Locations Number of trucks 
Alaska 23
Canada 17,248














The regions from the South are listed in Table 5.3 along with the number of 
trucks allocated from that direction using I-35 and 71 North. 
 
 
Table 5.2: Highway Distributions To Kansas City Metropolitan Area from the North 
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Highway Distributions To Kansas City from the South Using I-35 and 71 North 
Locations Number of trucks 
Arizona 797 
Arkansas 77,784 
Kansas ½  1,243,994 
Louisiana 24,757 
Mexico 6,288 
Mississippi ½ 3,470 






The regions from the West are listed in Table 5.4 along with the number of trucks 
allocated from that direction using I-70 East. 
Highway Distributions To Kansas City from the West using I-70 East 




Idaho ½ 851 
Kansas ½ 1,243,994 
Oregon ½ 693 
Utah 1,141 
Nevada 284 
Washington ½ 1,244 
Wyoming ½ 1,464 
Asia and Europe ½  7,123 
Total 1,324,425 
 
The regions from the East are listed in Table 5.5 along with the number of trucks 




Table 5.3: Highway Distributions To Kansas City Metropolitan Area from the South 







Table 5.5: Highway Distributions To Kansas City Metropolitan Area from the West 




























Asia and Europe 1/2 7,123
Total 2,553,836
Highway Distributions To Kansas City from the East using I-70 West
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Table 5.6: Highway Distributions From Kansas City Metropolitan Area to the North 























Table 5.7: Highway Distributions From Kansas City Metropolitan Area to the East 




























Asia and Europe 1/2 6,547
Total 2,627,088







Table 5.8: Highway Distributions From Kansas City Metropolitan Area to the South 
Table 5.9: Highway Distributions From Kansas City Metropolitan Area to the West 












Highway Distributions From Kansas City to the South using I-35 and 71 South











Asia and Europe 1/2 6,547
Total 1,217,545
Highway Distributions From Kansas City to the West using I-70 West
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5.5 Through Trucks 
The through traffic is calculated by adding the number of trucks into Kansas City 
and the number of trucks out of Kansas City then subtracting this number from the truck 
counts given by KDOT and MODOT. Table 5.10 shows the calculated through traffic per 








Table 5.10: Kansas City Metropolitan Area Through Traffic Per Year 
Intersection Trucks from KDOT/MODOT Trucks to KC + Trucks from KC Through Traffic Per Year
A B A-B
I-70E before K-7 (West of KCK) 10,475,500 2,541,971 7,933,529 
I-35N at Miami Co. Line & I-71N at Cass Co. Line (South of KC) 12,373,865 3,051,268 9,322,597 
I-29S at Platte Co. Line & I-35S at Clay Co. Line (North of KC) 6,440,425 566,128 5,874,297 
I-70W at Jackson Co. and Lafayette Co. Borders (East of KC) 5,208,550 5,180,924 27,626
Total 34,498,340 11,340,290 23,158,050
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5.6 Projections 
Two projections/ forecasts methods were developed. One method allows a user 
to enter a percentage increase and another utilizes the 2002 and 2007 FAF data. In the 
first method, the KFAF user is able to enter a percent increase or decrease for all 
commodities or select different percentages for up to four commodities. Then, 
commodity, mode, or truck traffic views are shown in a single table. In the second 
method, the 2002 and 2007 FAF data is used to find an average increase for one year. 
Then the years 2011, 2013 and 2018 are forecasted. 
5.7 User Manual 
The KFAF is a web-accessible, commodity-destination database that allows 
registered users to quickly view collected data from past years along with estimations of 
future shipments to and from the greater Kansas City Metropolitan Area. The KFAF 
website is currently being hosted at www.ittc.ku.edu/~vbuhr/kfaf2.html. It contains data 
from the 2002 and 2007 versions of the Freight Analysis Framework, which can be 
found online at http://ops.fhwa.dot.gov/freight/freight_analysis/faf/index.htm. This 
document highlights the central features of the KFAF and goes into detail on its 
technical implementation. 
5.7.1  Features 
At the introduction page of the KFAF website, a user sees a paragraph 
introducing KFAF. At the right part of the page is a panel for user login/registration. This 
page is shown in Figure 5.2. Only registered users may have access to contents of the 
KFAF website. New users may register themselves using the registration panel and the 
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system administrator needs to approve new registered users before the users are 
allowed to log in. 
 
 
Once users have logged in, they have access to a menu on the left side of the 
screen that allows them to navigate between KFAF features as shown in Figure 5.3. 
First off, they can view data on shipments to or from KC based on the type of 
commodity shipped, mode of shipment, or an estimation of the number of trucks used in 
shipping. The user selects the destination/origin state first and then city, the areas 
available for selection are taken from the FAF data as shown in Figure 5.4. 
 
 






Figure 5.3: Navigation Menu 
Figure 5.4: Origin/Destination Selection Screen 
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The next selection in the navigation menu is ‘Through Traffic’ which shows a 
table of the estimated number of trucks that pass through Kansas City from each 
direction on their way to other cities. Additionally, there is a map of the KC area that 
allows the user to mouse over the applicable intersections to view the truck counts 
shown in Figure 5.5. 
 
 
The Forecast feature gives the user multiple options to estimate the future traffic 
that will come to or go from KC, which is shown in Figure 5.6. The first option ‘Forecast 
Using FAF Data’ compares the 2002 and 2007 truck traffic data and estimates traffic for 
3, 5, and 10 years in the future. The second option, ‘Forecast Using Selected 
Percentage’ allows the user to set a percent increase or decrease in traffic for all 
Figure 5.5: Through Traffic View 
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commodities to propagate to the future estimations. Additionally, the user can select up 
to four commodities to specify a percentage for independently of the rest for special 
consideration. As with the origin/destination views, forecasting allows the user to select 
from ‘Commodity’, ‘Mode’, or ‘Truck Traffic’ views, and the forecasted results are all in a 
















Finally, users logged in as an administrator have access to the ‘User Admin’ 
page which is where newly registered users can be approved or user accounts can be 
deleted as shown in Figure 5.8. 
 
 
Figure 5.7: Forecast View 
Figure 5.8: User Admin 
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5.7.2 Technical Documentation 
The KFAF Web-Accessible Database was largely implemented using HTML and 
Perl, along with a simple CSS stylesheet for title and table emphasis. The Perl CGI 
module is used to handle creating any page that requires logging in to view, and 
CGI::Sessions is used to handle keeping track of logged in users. The FAF data was 
ported to a PostgreSQL database hosted by the ITTC department at the University of 
Kansas. While data not pertaining to the Kansas City area has been taken out, the 





CHAPTER 6 – CONCLUSIONS AND RECOMMENDATIONS 
The purpose of this chapter is to state the conclusions and recommendations 
that the researchers have determined based on the literature review (Chapter 3), data 
collection (Chapter 4), and KFAF Development (Chapter 5).  
6.1 Conclusions 
Based on the results of this project, the following conclusions are made: 
1. In 2007, the top 5 commodities shipped to the Kansas City Metropolitan Area 
by weight include cereal grains, gravel, nonmetal mineral products, 
waste/scrap and unknown goods. 
2. In 2007, the top 5 commodities shipped from the Kansas City Metropolitan 
Area by weight include cereal grains, gravel, nonmetal mineral products, 
waste/scrap and other agricultural goods. 
3. In 2007, the top 5 commodities shipped to the Kansas City Metropolitan Area 
by value include machinery, mixed freight, motorized vehicles, 
pharmaceuticals, and electronics. 
4. In 2007, the top 5 commodities shipped from the Kansas City Metropolitan 
Area by value include machinery, mixed freight, motorized vehicles, 
pharmaceuticals, and textiles/leather. 
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5. The KFAF is a web-accessible, commodity-destination database that allows 
registered users to quickly view collected data from past years along with 
estimations of future shipments to and from the greater Kansas City 
Metropolitan Area. Currently, it contains data from the 2002 and 2007 
versions of the Freight Analysis Framework, which can be found online at 
http://ops.fhwa.dot.gov/freight/freight_analysis/faf/index.htm. 
6. The KFAF can be used by KDOT planners when making decisions for 
maintaining an adequate infrastructure in Kansas. 
7. The framework of the KFAF can be used to develop a freight analysis model 
for other cities in the State of Kansas once reliable data becomes available. 
6.2 Recommendations 
The results of this research also lead the researchers to certain 
recommendations in order to improve the KFAF. Based on the results of this research 
project, the following recommendations are made: 
1.  There is a need to improve the accuracy of the data and determine if a more 
accurate data source could be developed for the Kansas City Area. 
2.  There is a need to apply more specific assumptions to the types of trucks 
used. 18 wheelers were assumed to ship all commodities in this study. 
However, in reality a combination of trucks were used to ship commodities in 
and out of Kansas City. 
3. The through truck calculations could be improved with a more accurate way 
of choosing in and out locations. 
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4. There is a need to consider the future intermodal facilities and the new 
manufacturing warehouses in the projections and forecasts of truck numbers 
and commodity shipments. 
5. MODOT and KDOT need to work together to provide a transportation plan for 
the Kansas City Metropolitan Area. 
6. There is a need to study the effects of the new light rail plan on future 
transportation issues. 
7. There is a need to study the impact of the through truck traffic on the Kansas 
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Figure A3: Gardner Intermodal Facility Site 
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Source: City of Gardner, KS 
Table A3: Issues Associated with Proposed Intermodal and Logistics Park - Benefits 
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Date: Sept. 4, 2007 
Time: 9 a.m. 
Location: KDOT- Topeka, KS 
KU Attendants: Dr. Yong Bai, Erin Wurfel, Sasha Skiba, Luke Huan and Pat Oslund 
KDOT Attendants: John Maddox, John Rosacker, David Schwartz, Eddie Dawson and 
Alan Spicer 
 
The goal of the meeting is to get to know each other and become familiar with the 
Freight Analysis Framework project. We are still researching what types of data to use 
for the database. Erin will research and collect data with the help of Sasha and Pat. 
Luke Huan and a computer science graduate student will setup the database and user 
interface for the KFAF. We hope that the KFAF can be applied to other cities in Kansas, 
such as Wichita. 
 
The immediate goal is to get help from KDOT and MDOT, gather information and data, 
make contacts with others such as Mid-America Regional Council. Working with 
MODOT needs to be a priority. 
 
According to John Maddox, KDOT is launching a major freight study soon with MARC. It 
will be used as a marketing mechanism as well. The contact with MARC for the freight 
study is Darryl Fields. Wichita is launching a freight study soon but we do not know 
specific details. Mike Moriarty of Wichita Metropolitan Planning Organization is the 
contact. Third Party Logistic Providers (3PLS) can give insight on how shipments work; 
getting freight moved from A to B in the fastest and cheapest way. 
 
Kansas City International Airport will be expanding its freight facility. Not sure when this 
will occur. Kansas only sees the truck portion of the freight movement. 
 
Indianapolis, Nashville and Kansas City are becoming big freight hubs. There is a trend 
to using smaller warehouses in multiple cities. Kansas City is filling the same niche as 
Indianapolis, Lexington etc. Demand for traffic is estimated using linear growth models 
Warehouses are just places to transfer goods not to store goods.  
 
The Gardner, KS hub will be truck to truck movement. 75% of traffic passes through KS. 
70% of rail traffic pass through KS. 60% of truck traffic passes through Kansas. You can 
think of K.C. as a bathtub and KS as the drain. 
 
The CTIP Study (Cross-town Improvement Program) looks at local truck moves. KC is a 
test bed for a federal study that is going on. 
 
John Rosacker says truckers are like water, they follow the path to the lease resistance. 
Time is money. 
 
Information sources might include Reebie Cambridge Systematics for truck data and 
Waybill Reports for rail info. UP and BNSF are the big railroad companies in Kansas. 
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Trucking companies are very protective with their date. KDOT members refer to it is a 
“the wall of silence.”   
 
MARC with the support of MODOT and KDOT is doing an external station survey. They 
will photograph license plates on cars entering and leaving Kansas. Sometimes they will 
stop traffic and ask where the car is coming from and going. Then surveys will be sent 
to those car owners with a survey to fill out. This study will focus on all traffic. 
 
KDOT typically uses the Access Database to organize information. HPMS Data set from 
FHWA is a good source. DASK is a network at KU with GIS data on all the KS roads. 
 
KC Scout Data is KDOT’s IT system (cameras on 435 and I 35). There are sensors in 
the pavement that measure traffic flow and speed. This info feeds to the signs above 
the highways to post approximate time to a destination. 
 
LRTP (Long Range Transportation Plan) is currently being updated and might be 
released late this year. There is also a section on freight. 
 
The time frame of the project is 16 months and to be finished December 2008.  
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Date: Sept. 14, 2007 
Time: 10 a.m. 
Location: Smartport Kansas City, MO 
KU Attendants: Dr. Yong Bai, Erin Wurfel, Sasha Skiba, Luke Huan and Pat Oslund 
Smartport Attendants: Chris Gutierrez, president of Smartport 
 
Everyone introduces themselves and Dr. Bai describes the FAF project. He says we are 
to identify major highways, potential problems; railroad business has a great impact on 
highways. 
 
Chris Gutierrez suggests talking to Gary Bartek, the cargo manager at MCI. He gives an 
overview of Smartport. Smartport is a non-profit corporation that covers the Kansas City 
metro area – a 90 mi radius and 18 counties. The goal is to grow the transportation 
logistics industry through economic development activies. Smartport was formed from 
the NAFTA Mid-Continent Tradeway Study of 1995. This was done by TransSystems. 
The study also found that a new bridge needed to be built in Missouri. Chris’ job 
includes three key things: 
1. Promote the region for manufacture and distribution centers. This creates tax 
base, jobs and puts money into the economy. Current projects include Pacific 
Sunwear and Kimberley Clark distribution centers. 
2. Focus on technology such as Trade Data Exchange (TDE)-visibility portal that 
tracks freight. UPS has this service but is it secure? 
3. Work on the umbrella of railroad and highway. Make sure these modes are 
growing. The smartport website has contacts for these modes. 
 
Currently, Smartport has received $1/2 million for a new 12 month freight flow study. 
Smartport is not in contract with TransSystems yet, probably will be the first of Nov 
2007. It will look all of the transportation modes in and out of the KC. Do a comparison 
to other cities (Minneapolis), also do a projection. They will purchase the data that 
Smartport will use. We can meet with Mark Keneeley or Sarah from TransSystems. 
They also did a Mexican Customs Facility Study (N/S trade study). Other areas for data 
can include focus groups, ETC, a data gatherer in Indianapolis, and Jane Mogley and 
Associates in Kansas City. Chris also has contacts with trucking, manufacturing and 
distribution contacts.  
 
MODOT just did a new statewide freight flow study a year ago. The future of freight is 
international. BNSF does 400,000 lifts. 
 
KC U.S. Customs at point of entry clears $9 billion/ year of freight. KC Southern 
Railroad brings trade North to South (Canada to Mexico).  
 
Kansas City competes for distribution centers with Memphis, Indianapolis, Nashville and 




Trans Texas Corridor project deals with I-35 being at capacity. Private company wanted 
to build it and toll it to pay for it. Trucking companies like tolls because they use the 
roads the most and want better roads. So they don’t mind paying for it. 
 
Every U.S. port saw double last year. Shangiia, China is the biggest port in the world. 
They took 3 islands and leveled them for the port. Then a 30 mi bridge was created to 
connect the new city. 
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Date: Oct. 12, 2007 
Time: 12 p.m. 
Erin Wurfel, KU 
Tianjia Tang, FHWA 
 
FAF does two things: 
1. Tonnage and dollar amount commodities from one place to another. 
2. Help to answer the number of trucks carrying those goods. Determine congestion 
level on highways. 
 
Other states are developing their own FAF. 
 
Classification System for freight: 
-Fed uses SCTG which is the standard classification for transported goods. There are 




The Flow Process of Constructing FAF: 
What freight? 
Figure out freight classification? 
How do you measure? Dollar value and weight (tonnage) 
What mode? Truck (highway), rail, air, water 
How many trucks do you need to transport goods?  
How much does each truck carry? – figure out vehicle carrying capacity 
Which highway? Which route do you take? 
How many lanes does the highway have? 
How much congestion? 
How do the trucks impact the roads? 
 
FHWA used the 2002 Commodity Flow Survey for most of the statistics but it’s not 
complete. So they also collected other data. 
 
Global Inside is the contractor that did the future projection. 
 
Other ways to do FAF: Other states find out the number of trucks for traffic projections. 
 





Date: Jan. 22, 2008 
Time: 10 a.m. 
Location: KDOT- Topeka, KS 
KU Attendants: Dr. Yong Bai, Erin Wurfel, and Luke Huan 
KDOT Attendants: John Maddox, John Rosacker, David Schwartz, Alan Spicer, and 
Joel Skelley 
 
The purpose of this meeting was to share the progress report of the project. The 
literature review is mostly complete. It just needs some polishing. 
 
John Maddox speaks of the Statewide Commodity Flow is producing lots of reports. 
 
Dr. Bai explains the progress report. 
In regards to the database, commodity data will have function to take data and update 
it. It will let you project the future. 
 
John Rosacker has concerns with how the Gardner Intermodal facility will affect the 
other railroads: Union Pacific, Norfolk Southern and Richard Gabour/KC Southern. 
Union Pacific has intermodal facilities in KC, KS and KC, MO. 
 
Kstate campus is expanding southeast of K-10 and K-7. 
 
Contact Bob Perry for information on New Century Air Center. 
 
Chris Guitterez with SmartPort for detailed information…Regional Freight Report with 
transsytems and MARC. 
Ron Alchepol, MARC and Darryl Fields good contacts. 
 
Another KDOT concern is the truck traffic between warehouse and intermodal facility. 
There are warehouses all over Kansas City area and a new one near 135th Street in 
Olathe. 
 
May need to change kilometers to miles in lit review. 
 
Database needs flexibility with projections...maybe variance and confidence intervals. 
 
Integration between tables and GIS? 
What are the number of links? David says possibly twenty links. FED prolly has 100 
links. 
 
It is important that the data be more accurate. 
Alan has truck data and number of trucks going in and out of KC. This can be the 
baseline for seeing if data is accurate. 
FAF underestimates KS truck traffic. This concerns KDOT that the use of FHWA FAF 
may control how much money KDOT received from the federal government.  
 
 
